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ﺔـﺻﻼﺨﻟا:  
 دﻮﺳﻷا ﻞﻔﻠﻔﻟا) رﺎﻣﺰﻟا (nigrum L ةرﺪѧﻘﻟا ﺖѧﻳزو ﺔѧﺌﻓﺪﺘﻠﻟ ﻊﺳاو قﺎﻄﻧ ﻰﻠﻋ مﺪﺨﺘﺴﻳ يروﺮﺿ ﺖﻳز ،و ﻮѧه ﺪﻋﺎﺴѧﻳ  نزاﻮѧﺘﻟا ﻰѧﻠﻋ تﺎﺑﺎѧﺻﻹا ﺔѧﻳاﺪﺑ ﺪѧﻨﻋ
 ﺔﻴﺴﻔﻨﻟاﻦﻜﺴﻳ ﻚﻟﺬآو ﺔﻴﻠﻀﻌﻟا مﻻﻵاو عﺎﺟوﻷا .  
 ﻰﻟإ ﺎﻨه رﺎﺸُﻳو نإ ﻘﺗ ﺎﻬﻟ ﺔﻳﺪﻴﻠﻘﺘﻟا تﺎﻴﻨﻘﺘﻟا ماﺪﺨﺘﺳﺎﺑ يروﺮﻀﻟا ﺖﻳﺰﻟا  جاﺮﺨﺘﺳا  ، ﺔѧﻴﺋﺎﻘﺘﻧاو ﺔﻀѧﻔﺨﻨﻣ جاﺮﺨﺘѧﺳا ةرﺪѧﻗ ﻞѧﺜﻣ،ةﺮﻴﺒآ تاﺪﻴﻴو ثﻮѧﻠﺗ لﺎѧﻤﺘﺣا
 ،تﺎﺒﻳﺬﻤﻟاوﺔﻴﺌﻴﺑ ﻞآﺎﺸﻣو ﺎﻳراﺮﺣ ﺮﻴﻴﻐﺘﻠﻟ ﻞﺑﺎﻘﻟا ﺞﺗﺎﻨﻟا رﻮهﺪﺗ.  
 ﺎﻤآ نأ ﺐﻳﺬﻤآ ﺔﻗﺪﻟا ﻖﺋﺎﻓ نﻮﺑﺮﻜﻟا ﺪﻴﺴآأ ﻲﻧﺎﺛ ماﺪﺨﺘﺳﺎﺑ نﻮﺤﻄﻤﻟا دﻮﺳﻷا ﻞﻔﻠﻔﻟا ﻦﻣ يروﺮﻀﻟا ﺖﻳﺰﻠﻟ ﺔﻗﺪﻟا ﻖﺋﺎﻓ ﻞﺋﺎﺴﻟا جاﺮﺨﺘﺳا ﺗ ﻩﺬѧه ﻲѧﻓ ﻪѧﺿﺮﻋ ﻢ
ﻟاﺔﺳارﺪ.  
نإ ﺔѧﻴﻠﻤﻌﻟا تاﺮﺘﻣارﺎѧﺑ ﺮﻴﺛﺄѧﺗ ﻞѧﺜﻣ ﻂﻐѧﺿ (7.5,10,15 MPa) ةراﺮѧﺣ ﺔѧﺟرد و،(303-331-323k) تﺎѧﺌﻳﺰﺠﻟا ﻢѧﺠﺣو (0.5mm,0.75mm) ﻰѧﻠﻋ
ﺮﺒﺘﺨﻤﻟا سﺎﻴﻗ تاﺪﻌﻣ ﻲﻓ ﺖﻳﺮﺟأ برﺎﺠﺘﻟا ﻦﻣ ﺔﻠﺴﻠﺳ ﻲﻓ ﻩرﺎﺒﺘﺧا ﻢﺛ ﺪﻗ جاﺮﺨﺘﺳﻻا لﺪﻌﻣ.  
 ﺪѧѧﻗو ﻮѧѧﺑﺮﻜﻟا ﺪﻴﺴѧѧآأ ﻲﻧﺎѧѧﺛ جاﺮﺨﺘѧѧﺳا ﻦѧѧﻣ يروﺮﻀѧѧﻟا ﺖѧѧﻳﺰﻟا ﻰѧѧﻠﻋ لﻮﺼѧѧﺤﻟا ﻢѧѧﺛ ىﻮﺘﺴѧѧﻣ ﻰѧѧﻠﻋ يﻮѧѧﺘﺤﻤﻟاو جﺮѧѧﺤﻟا قﻮѧѧﻓ نٍلﺎѧѧﻋ تﺎﻧﻮﺑﺮآورﺪѧѧﻴه ﻦѧѧﻣ 
sequiterpene  ــﻟا ﺐﺴﻧ عﺎﻔﺗرا ﻰﻟإ ىدأ ﺎﻤﻣ ،sequiterpene ﻰﻟإ monoterpene ﻲﺋﺎﻤﻟا ﺮﻴﻄﻘﺘﻟا ﻦﻣ ﻪﻴﻠﻋ لﻮﺼﺤﻟا ﻢﺗ ﺎﻣ ﻊﻣ ﺔﻧرﺎﻘﻤﻟﺎﺑ .  
 ةراﺮﺤﻟا وأ ﻂﻐﻀﻟا ةدﺎﻳز ﻊﻣ جاﺮﺨﺘﺳﻻا لﺪﻌﻣ ةدﺎﻳز ﺞﺋﺎﺘﻨﻟا تﺮﻬﻇأ ﺪﻗو .ونﺈﻓ ﻞﺑﺎﻘﻤﻟا ﻲﻓ ﺪѧﻗ تﺎѧﺌﻳﺰﺠﻟا ﻢѧﺠﺣ ةدﺎѧﻳز  ﺾѧّﻔﺧ جاﺮﺨﺘѧﺳﻻا لﻮﺼѧﺤﻣ ﻦѧﻣ 
جاﺮﺨﺘﺳﻻا لﺪﻌﻣو.  
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ABSTRACT 
Black pepper (Piper nigrum L.) essential oil has been widely used as a warming and energizing oil that is helpful 
at the onset of respiratory infections, and for soothing muscular aches and pains. Extraction of essential oil using 
conventional techniques has considerable limitations, such as low extracting power and selectivity, possibility of 
solvent contamination, degradation of thermally labile product, and environmental problems. The supercritical fluid 
extraction (SFE) of essential oil from ground black pepper using supercritical carbon dioxide as a solvent is 
presented in this study. The effect of process parameters, namely pressure (7.5, 10, and 15 MPa), temperature (303, 
313, and 323 K) and particle size (0.5 mm, 0.75 mm, and whole berries), on the extraction rate was examined in a 
series of experiments conducted in a laboratory scale apparatus. The essential oil obtained from supercritical carbon 
dioxide extraction contained higher levels of sequiterpene hydrocarbons, leading to higher sesquiterpene to 
monoterpene ratios as compared to that obtained from hydro distillation. The results showed an increase of 
extraction rate with the increase of pressure or temperature.  In contrast, the increase of particle size reduced the 
extract yield and extraction rate. 
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